This paper focuses on one of the factors that appears to be important in several conceptualizations of how to approach the digital divide: the differential possession of so-called Internet skills. Three largescale performance tests are conducted to reveal the contributions of gender, age, educational level of attainment, Internet experience, and amount of Internet use on both medium-and content-related Internet skills. Age appears to have a negative influence on medium-related skills. However, there is a positive contribution to the level of content-related skills, meaning that older generations perform better than the younger. Unfortunately, they are impeded by their low level of medium-related skills in such a way that the actual result is negative. This noteworthy conclusion, to our knowledge, has hardly received any attention in digital divide research. Educational attainment appears significant for both medium-and content-related Internet skills. This conclusion contrasts somewhat with other research that claims that people learn digital skills more in practice than in formal educational settings. Internet experience only contributes to medium-related skills. It appears that content-related skills do not grow with years of Internet experience and the number of hours spent online weekly. The latter only has some effect on medium-related skills. #
Introduction
The concept of the digital divide rests on a comparative perspective of relative inequality. The idea behind this concept is that there are significant benefits from computer and Internet usage and www.elsevier.com/locate/poetic Available online at www.sciencedirect.com Poetics 39 (2011) 125-144 that non-usage results in negative consequences. Meanwhile, the diffusion of the Internet among households has reached high levels in developed countries. As a consequence, the binary classification of access in terms of physical access (having a computer and an Internet connection or not) is considered to have been superseded and replaced by a divide that is supposed to concentrate on a large number of more complex variables and relations. A more refined understanding of the digital divide has developed, and several conceptualizations of how to approach digital divide research exist (DiMaggio and Hargittai, 2001; Kling, 2000; Mossberger et al., 2003; Van Dijk, 2005; Warschauer, 2003) . One of the most important factors in these conceptualizations is the differential possession of digital skills. Changes in society demand new skills, especially those related to the Internet as one of the most important means of communication in contemporary society.
Policy makers and new media developers often seem to believe that, with the exception of some seniors, now everybody has access to and can use the Internet. The general public opinion seems to be that Internet skills are not equally distributed in society, but that with the passing away of the oldest age groups, the problem of a lack of Internet skills will solve itself. Society seems to contribute to the view that older people are awkward users of technology. Take, for example, commercials in which seniors are presented as clumsy when using new communication technologies. However, only few measurements and scientific investigations of the actual skill level possessed by populations at large have been conducted. These measurements often focus on basic use of the Internet (e.g., locating the address bar or conducting a search operation). Other studies address one specific aspect of Internet skills. Examples of such skills are navigation (Ford and Chen, 2000) , orientation in an hypermedia environment, or getting lost (Ahuja and Webster, 2001; Otter and Johnson, 2000) , selecting search results (Aula and Nordhausen, 2006; Birru et al., 2004; Hölscher and Strube, 2000; Pan et al., 2007) , defining search queries (Birru et al., 2004; Lucas and Topi, 2002; Spink et al., 2001) , and evaluating information (Morahan-Martin, 2004) . These studies are typically conducted in the fields of library research, computer science, and educational science, and they help us understand the level of certain skills among people in specific settings. Due to the specific research scope, however, demographic correlates are rarely considered.
As will be further explained in the next section, the unique contribution of this article is the use of an Internet skills definition that accounts for medium-and content-related skills. As will become clear, this distinction is important and provides new way of thinking about Internet skills. Besides applying an in-depth Internet skills definition, measurements are conducted in observational studies instead of surveys that use questions in which respondents are asked for an estimation of their own skills. Observational studies in which actual performances are measured are more valid than using survey instruments (Hargittai, 2005; Merritt et al., 2005; Talja, 2005; Van Deursen and Van Dijk, 2010 ). In total, three studies are conducted in which a diverse group of Internet users is subjected to actual performance tests. Besides age, other variables considered are gender, education, Internet experience, and amount of Internet use. These explanatory variables have their own unique relation with the two types of Internet skills and appear to be the most important variables to account for when measuring the proposed range of Internet skills (Van Deursen and Van Dijk, in press ). The main questions considered are:
Research Question 1: Which of the following factors contribute to the level of Internet skills: Gender, age, educational attainment, Internet experience, and amount of time spent on the Internet? Research Question 2: What is the relative contribution of each of these factors?
Theoretical background

Internet skills
The concept of Internet skills is just one of many concepts that resulted from the rapid diffusion of digital technologies into society. Both Bawden (2001) and Virkus (2003) concluded that, in most cases, the exact nature of these concepts is not adequately defined. Often, authors seem to believe that the definition of a term used is self-explanatory. The development of assessments has been hampered particularly by the lack of consensus on what constitutes measurable dimensions (Ba et al., 2002) . One reason to apply the term 'Internet skills' is the association with references applied in digital divide research, where the term 'digital skills' is commonly used (e.g., De Haan, 2004; Fuchs and Horak, 2008; Kvasny, 2006; Mason and Hacker, 2003; Van Dijk, 2005; Van Dijk and Hacker, 2003) . Internet skills can be considered a specification; others are, for example, the skills to use mobile telephones or computers. To encourage research to focus in-depth on Internet skills measurements and to support the achievements of digital divide research, Van Dijk (2009, 2010) elaborated four types of Internet skills from an extensive literature overview. Their definition distinguishes between medium-and content-related Internet skills. The first type of medium-related Internet skills are the operational Internet skills, derived from concepts such as instrumental skills (Steyaert, 2002) , technical competence (Mossberger et al., 2003) , technological literacy (Carvin, 2000) , and technical proficiency (Søby, 2003) . All these concepts indicate a set of basic skills in using Internet technology. The second type of medium-related Internet skills are the formal Internet skills that relate to the hypermedia structure on which the Internet is built. This structure requires the skills of navigating and orientating in an hypermedia environment (Edwards and Hardman, 1989; Kwan, 2001; Park and Kim, 2000) . The two types of content-related skills are information and strategic Internet skills. Information Internet skills are derived from studies that adopt a staged approach in explaining the actions via which users try to fulfill their information needs (Marchionini, 1995) . Strategic Internet skills are the capacity to use the Internet as a means of reaching particular goals and for the general goal of improving one's position in society. The definition for strategic skills is based on classical approaches to decision-making (Miller, 2006) .
The applied definition is unique in its distinction between medium-and content-related Internet skills. This distinction can also be applied to other (traditional and digital) media. The common denominator of operational skills is that the use of all media requires certain technical abilities to process the signs and symbols concerned and to command the particular hard-and software. All media have particular formal structures that users should become familiar with too. Subsequently, all media offer particular content that enables searching, selecting, processing, and evaluating information. Finally, all media can be approached with strategic skills to use them as a means to reach a particular benefit or goal. The definition for the four skills when applied to the Internet are listed in Table 1 . Van Deursen and Van Dijk (2010) stress that the four Internet skills are based on individual abilities, making them include relevant skills necessary for the general population to function well in an increasingly digital environment. By both accounting for technical aspects related to the use of the Internet and substantive aspects related to the content provided by the Internet, Van Deursen and Van Dijk avoid a technologically deterministic viewpoint. Their definition illustrates that the provision of operational and formal skills alone is not sufficient when using the Internet. Furthermore, Van Deursen and Van Dijk claim that their definition contains gradients of difficulty and that the four skills have a sequential and conditional nature. Content-related skills somehow depend on the medium-related skills because the absence of medium-related skills means that one will not even come to perform the content-related skills. The Internet, for example, makes information-seeking more difficult because it assumes a number of new operational and formal skills to begin with, thereby raising an extra barrier in comparison with the more traditional media skills such as reading and writing. We therefore expect there to be a significant influence of medium-related Internet skills on content-related Internet skills. This leads to the first hypothesis:
H1. The level of medium-related Internet skills has a positive influence on the level of contentrelated Internet skills.
Explanatory variables for the level of Internet skills
The distinction between medium-and content-related skills is further discussed in this section, where the considered explanatory variables for the level of Internet skills are introduced. The first variable is gender, which is often discussed in the digital divide debate. Most of these discussions concern gender differences in physical Internet access or in types of Internet use. Here it is pointed out that in comparison to men, women use the Internet less often, spend less time online, and they less often use high-speed entry (Fallows, 2005; Horrigan, 2008 ; Ono and Zavodny, (Lally, 2002) and have less knowledge about the Internet. The result is that men have a better use of the Internet than women (Goulding, 2003) . Similarly, Wasserman and Richmond-Abbott (2005) found the level of Internet use to be related to web-knowledge, which was higher among men than among women. Most of these conclusions are based on survey measures of Internet knowledge of skills. Actual performance tests conducted by Hargittai and Shafer (2006) indicate that men and women do not differ much in their skills to search for information online (content-related information Internet skills). This might be explained by the fact that educational differences between men and women have declined in developed countries. This leads to the following hypotheses:
H2. Men have better medium-related Internet skills than women.
H3. Men and women do not differ in the level of content-related Internet skills.
As discussed in the first section, the general opinion is that younger generations are especially considered skilled users of the Internet. The idea behind this opinion is that younger generations have had exposure to the Internet throughout their entire life. Seniors have never had the opportunity to acquaint themselves with the Internet at school and therefore lag behind in their ownership and use of the Internet (De Haan et al., 2002) . Furthermore, seniors have more trouble learning Internet skills due to decreased working memory and reaction times (Boyd and Bee, 2009) . Although it is rarely tested whether the younger generations indeed have higher levels of Internet skills (Bennett et al., 2008) , there is some empirical evidence. Cho et al. (2003) , for example, found that both young and upper-class users were most effective in obtaining what they sought online. The performance tests conducted by Hargittai (2002) led to the conclusion that age is negatively associated with one's level of Internet skill. However, of those studies that point out differences in Internet skills between young and senior Internet users, none of them accounted for differences in medium-and content-related Internet skills. Regarding the first, we indeed expect age to have a negative influence. This in turn might also influence the level of content-related Internet skills because of the expected conditional nature of the medium-and content-related Internet skills. However, it remains unknown what the direct effect of age is on the level of content-related Internet skills. Some studies found that, although students use the Internet at a relatively young age, they still lack some of the content-related Internet skills such as reflection regarding search results (e.g., Pritchard and Cartwright, 2004) . This leads to the following hypotheses:
H4. Age has a negative influence on the level of medium-related Internet skills.
H5. Age has a no influence on the level of content-related Internet skills.
Besides gender and age, it is also important to consider educational level of attainment in Internet skills measurement. In fact, this variable is the most consistent global predictor for the use of information communication technologies such as computers and the Internet. In general, the higher educated part of the population is characterized by high levels of computer ownership, the availability of Internet access at home, high levels of broadband connectivity, and by spending a more than average time online (Buente and Robbin, 2008; DiMaggio et al., 2004) . Katz and Rice (2002) argue that lower educated groups are unable to apply the content provided by the Internet to their functional needs. Goldin and Katz (2008) furthermore argue that the more highly educated are able to keep up with technological advancements and therefore increase their lead over people who are not able to keep up. This leads to the following hypotheses:
H6. Level of educational attainment has a positive influence on the level of medium-related skills.
H7. Level of educational attainment has a positive influence on the level of content-related skills.
Other variables that should be accounted for when measuring Internet skills are amount of Internet use and Internet experience. According to Hargittai (2002) , people who spend more time online-whether at work or any other location-acquire more knowledge about the Internet and thus have better online skills. In general, for both computers and the Internet, the length of previous experience and the amount of current usage are associated with greater technological expertise (Schumacher and Morahan-Martin, 2001 ). People who have been Internet users for a longer period of time are expected to be better at finding information online because they have more experience to draw on (Hargittai, 2002) . With experience, the Internet assumes an increasingly important role in Internet users' lives in terms of how they obtain information and it can even become an integral part of their daily lives (Renahy et al., 2008) . Searching on the Internet would thus become a habit or even an automatic reflex when searching for any information in general (Renahy et al., 2008) .
H8.
Internet experience has a positive influence on the level of medium-related Internet skills.
H9. Internet experience has a positive influence on the level of content-related Internet skills.
H10. The number of hours spent online has a positive influence on the level of medium-related skills.
H11. The number of hours spent online has a positive influence on the level of content-related skills.
Core model
The hypotheses from the former section together lead to the model presented in Fig. 1 . This model shows the expected relations between the explanatory independent variables and the dependent variables of medium-and content-related Internet skills.
Method
Method of data collection
Three performance tests are conducted to test the model presented in Fig. 1 . The first test took place between September and December 2007, the second between September and December 2008, and the third between October 2009 and April 2010. All three Internet skills performance tests were conducted in a university office. Shortcomings of using this particular location include the negative influence on response rates, the use of a location with which people are not familiar, and the use of a computer that is configured differently from the machine people usually use. This may influence the results, as certain settings (e.g., the default home page or keyboard layout) are not equivalent to their own. However, advantages include the fact that this approach controls for quality of the Internet connection and of hardware/software and that the setting is equally different and new for all.
After arriving at the laboratory, subjects were given verbal instructions about the procedure of the study. Prior to the test, a 10-minute questionnaire was administered to gather personal data. After the subjects completed the questionnaire, they were given a sequence of nine assignments, one at a time. Subjects themselves decided when they were finished or wanted to give up on an assignment. No encouragements were given because the pressure to succeed is already higher in a laboratory setting than at home. After a specific maximum amount of time had passed (determined from the pilot-tests), the test-leader gently asked the subjects to move on to the next assignment. If the correct answer was not found, the task was rated as not completed. The test leader refrained from influencing the subjects' strategies and directly measured whether the task was completed successfully (which is the case when the correct answer was found).
During the assignment completion, subjects used a keyboard, a mouse, and a 17-inch monitor. These were connected to a laptop from which the test-leader could watch the subjects' actions. The laptop had access to a high-speed university network for Internet use and was programmed with the most popular Internet browsers (Microsoft Internet Explorer, Mozilla Firefox, and Google Chrome). This allowed subjects to replicate their regular Internet use. No default page was set on the browsers, and all the assignments started with a blank page. To ensure that subjects were not influenced by previous user's actions, the browser was reset after each session by removing temporary files, cookies, and favorites. In addition, downloaded files, history, form contents, and passwords were removed, and the laptop was rebooted.
Sample
In line with the performance test conducted by Hargittai (2002) , we made the condition of invitation that the subject used the Internet at least once every month for more than just e-mail. This condition excluded approximately 20% of the Dutch population, but ensured that lowfrequency users who were nonetheless familiar with the Internet were included. The subjects were not informed about the exact intention of the studies. They were told the study would cover general Internet use. The invitation policy put people who feared a test at ease. Only adult Dutchspeaking users were included.
To be able to generalize from the findings, subjects were recruited by applying a stratified random sampling method. First, a sample was randomly selected from a telephone book of Twente (an eastern region in the Netherlands). Subsequently, people in this sample were contacted and asked for their participation. If willing to participate, the respondent was screened for gender, age, and education. This was repeated until equal subsamples of gender, age (equal number of subjects in the categories of age 18-29, 30-39, 40-54, and 55-80) , and educational level of attainment (equal number of subjects in the categories low, middle, and high) were reached. When respondents indicated they were willing to participate, their contact mailing address and e-mail address were recorded, and a time for the research session was scheduled. Respondents received a confirmation/ follow-up letter in the mail with directions to the research site. The day before the study, respondents were reminded of the session by phone. After the session (which took approximately one and a half hours), subjects were rewarded with 25 Euro for their participation.
Both in the first and second study, 109 subjects participated (response rates to the invitation were 28% and 32%, respectively). In the third study, 88 subjects participated (response rate was 19%). Table 2 contains the number of subjects in the three studies and their breakdown in terms of gender, age, and educational attainment. The average years of Internet experience was 8.1 (standard deviation = 3.0), 8.3 (SD = 3.2), and 9.3 (SD = 4.3), and the average amount of Internet use was 9.7 hours a week (SD = 9.7), 9.5 hours a week (SD = 10.2), and 12.3 hours a week (SD = 13.7) in studies 1, 2, and 3, respectively. The average age of the subjects was 43.4 (SD = 15.5), 43.2 (SD = 17.1), and 42.5 (SD = 17.5), respectively. Overall, the people who participated in the three studies represent a diverse group of Internet users.
Assignments
Two assignments (consisting of eight sub-tasks) were used to measure operational Internet skills, two (consisting of four sub-tasks) for measuring formal Internet skills, three for measuring information Internet skills, and two for measuring strategic Internet skills. The assignments applied situations that are closely linked to the types of real-life questions that people face, as the presence of a real information need makes observation a means for gaining valuable insight into users' natural behavior (Shneiderman et al., 1997) . All assignments are fact-based and have one specific correct action or answer. Open-ended tasks are avoided because of the ambiguity of interpretation of the many potential answers. Before the three performance tests were conducted, 12 subjects were recruited to participate in a pilot-test in which the assignments were tested for comprehensibility and applicability. A conscious effort was made to include seniors and lesseducated individuals. After the pilot-tests, some formulations in the task descriptions were adjusted. In the first study, assignments were related to government information and services. Some of the assignments were derived from the 10 most used search queries in the general Dutch government's Internet portal. The second study used a more popular context, in which general, leisure-related assignments geared toward everyday experiences of Internet users had to be completed. Assignments in the third study were all health-related and accessible to the general user population. The full list of the assignments charged to the subjects and the maximum amount of time for every assignment are listed in Appendix A.
The total outcome for every skill is measured as the number of tasks solved successfully. The level of medium-related Internet skills is determined by the total number of successfully completed operational and formal Internet skills. The level of the content-related Internet skills is determined by the total number of successfully completed information and strategic Internet skills. Table 3 provides an overview of the average completion rate of the Internet skills assignments over the three studies. It appears that the Dutch population on average has a fairly high level of operational and formal Internet skills, but that the levels of information and especially strategic Internet skills attained are much lower. These particular results and their implications are discussed in Van Deursen and Van Dijk (in press). Here, we are mainly interested in testing the model presented in Fig. 1. 
Results
Overview of assignment completion
Analyses
To test the conceptual model presented in Fig. 1 , structural equation modeling using Amos 17.0 (Arbuckle, 2010) was applied. Structural equation modeling is a statistical methodology that takes a confirmatory (i.e., hypothesis-testing) approach to the analysis of a structural theory bearing on some phenomenon (Byrne, 2001) . Typically, this theory represents causal processes that generate observations on multiple variables (Bentler, 1989) . Synonyms for structural Table 3 Overview of average successful task completion in all three studies. Note: M = mean; SD = standard deviation. equation modeling are covariance structure analysis, covariance structure modeling, and analysis of covariance structures. According to Byrne, the term structural equation modeling conveys two important aspects of the procedure: (1) that the causal processes under study are represented by a series of structural (i.e., regression) equations, and (2) that these structural relations can be modeled pictorially to enable a clearer conceptualization of the theory under study. The hypothesized model can then be tested statistically in a simultaneous analysis of the entire system of variables to determine the extent to which it is consistent with the data. Byrne (2001) poses that if the goodness of fit is adequate, the model argues for the plausibility of postulated relations among variables; if it is inadequate, the tenability of such relations is rejected.
To test the hypotheses, the number of tasks completed successfully for all four types of Internet skills are standardized in all performance tests. Then, the results of the three performance tests are merged together creating a larger sample necessary for applying structural equation modeling. Merging the results is allowed because the measurement of Internet skills was similar (except for the specific content); the exact same structure for all tasks was used. Furthermore, all tests applied a similar quota sample over gender, age, and education. The three studies together created a sample of 306 subjects that actually performed assignments on the Internet; this was the most valid testing method. Hoelter's critical N is used to judge if the eventual sample size is adequate for applying structural equation modeling. The model as presented in Fig. 2 resulted in a Hoelter's N of 333 (at the .05 levels of significance) and 415 (at the .01 levels of significance), sufficient since sample size is adequate if Hoelter's N > 200.
The correlation matrix of the variables is shown in Table 4 . The correlations between gender and the four Internet skills are not significant. From these results, gender can be excluded from the path analysis (inclusion does not lead to a fitted model).
To test the first hypothesis (that medium-related Internet skills have a positive influence on the level of content-related Internet skills), two path analyses were conducted. One path analysis involved a direct path from medium-related skills to content-related skills, while the other path analysis did not include a direct path. The results obtained by testing the validity of a causal structure with a direct path from medium-related skills to content-related skills showed a good fit, To test hypotheses H8-H11, an additional path analysis was conducted without direct paths from Internet experience and hours online to content-related skills. The results obtained by testing the validity of a causal structure without the direct paths from Internet experience and hours online to content-related skills showed an improved fit, x 2 (12) = 19.31, x 2 /df = 1.61, SRMR = .033, TLI = .976, RMSEA = .045 (90% confidence interval [CI] : .000, .080), AIC = 67.311, ECVI = .221 (CI: .197, .274 ). The path model with standardized path coefficients is featured in Fig. 2 . This figure summarizes the factor loading (b) of the variables and the squared multiple correlation (R 2 ) for the medium-and content-related Internet skills. The standardized path coefficients show a significant direct effect of Internet experience, education, and age on medium-related skills. The direct effect of hours spent online weekly on medium-related skills is not significant. Fig. 2 also shows significant direct effects of education, age, and medium-related skills on content-related skills. Squared multiple correlations provide information about the variance accounted for by the complete set of variables, and they show that medium-related skills accounted for 69%, and content-related skills accounted for 80%.
Overview of the hypotheses
Hypothesis H1-that medium-related Internet skills positively affect the level of contentrelated skills-is accepted. The correlation between these skills is high and significant, indicating that a higher level of medium-related skills contributes to higher levels of content-related skills.
Hypotheses H2-that men have better medium-related Internet skills than women-is rejected. Hypothesis H3-that men and women do not differ in the level of content-related Internet skills-is accepted. Since there were no significant relations between gender and the four Internet skills, there is no influence of gender on any of these skills.
Hypothesis H4-that age negatively affects the level of medium-related skills-is accepted. The elderly perform more poorly than the younger generations with regard to medium-related skills, as was expected. Hypothesis H5-that age has no influence on the level of content-related Internet skills-is rejected. There is a direct, positive, significant effect of age on content-related skills, meaning that the older generations perform better than the younger with regard to these skills. However, the final results of the performance tests measuring both medium-and content-related skills are still negative. The direct effect of age on content-related Internet skills is mediated by the indirect effect of age on medium-related skills. When the path from age to medium-related Internet skills (b = À.67) is multiplied by the path from mediumrelated skills to content-related skills (b = .77) and summed with the direct path from age to content-related Internet skills (b = .37), the result is a b of À.15. This indicates that mediumrelated skills have a major influence on the performance of content-related-skills, so that the older generations still score slightly lower on performance tests than young people with regard to these skills.
Hypotheses H6-that education positively affects the level of medium-related skills-and H7-that education positively affects the level of content related skills-are both accepted. The level of educational attainment affects both medium-and content-related Internet skills. The total effect of education on content-related skills (b = .75) results from the direct effect of education on content-related skills added by the indirect effect of education on medium-related skills.
Although hypothesis H8-that Internet experience has a positive influence on the level of medium-related Internet skills-is accepted, hypothesis H9-that Internet experience has a positive influence on the level of content-related Internet skills-is not. The number of years of Internet use only seems to contribute to the level of medium-related Internet skills. In addition, both hypothesis H10-that the number of hours spent online weekly has a positive influence on the level of medium-related skills-and hypothesis H11-that the number of hours spent online weekly has a positive influence on the level of content-related skills-are rejected.
Discussion
Main findings
From the measurement model presented in Fig. 2 , we are able to address both our research questions. Age appears to be a significant contributor to medium-related skills, being operational and formal Internet skills. Younger people perform better on these skills than older people do. However, the results regarding content-related skills prove different. In fact, age positively contributes to the level of content-related skills, meaning that older people perform better than the younger ones on the condition that they have an adequate level of medium-related skills. Due to the lack of medium-related Internet skills, however, older people are seriously limited in their content-related skills. The results indicate that the popular and unpleasant assumption that the skill problem will solve itself with the loss of the oldest age groups is false. This assumption should be carefully reconsidered and seems to be primarily based on the level of operational and formal Internet skills. Unfortunately, this assumption is further strengthened by older people themselves. People who have little confidence in their ability to use the Internet, who are dissatisfied with their Internet skills or who are uncomfortable using the Internet may be said to have weak self-efficacy beliefs (Eastin and LaRose, 2000) . Unfortunately, those with low levels of self-efficacy are less likely to adopt and use the Internet in the future than those with high degrees of self-efficacy (Eastin and LaRose, 2000) .
Regarding the effects of age, we would like to emphasize that these results account for the current era and current generations. We do not know whether the same differences will persist in the future. Although operational and formal skill-related problems are easiest to account for, they might persist since technology changes and with these changes new specific operational and formal skill-related problems will come into existence.
The most important factor-influencing all types of Internet skills-is the level of educational attainment. Research within the digital divide discourse is often highly marked by differences in educational attainment, especially concerning Internet access. Although low general literacy levels are often related to digital inequality, regarding Internet skills another assumption is very common. It is often argued that people learn Internet skills more in practice, by trial and error, than in formal educational settings (e.g., De Haan et al., 2002; Van Dijk, 2005) . From the results it is possible to conclude that this mainly goes for operational and formal Internet skills, but not for information and strategic skills. It is noteworthy that the level of Internet skills has such a weak relation with years of Internet experience and with the number of hours spent online weekly. Internet experience only contributes to medium-related skills. This might be explained by the fact that people often keep repeating similar mistakes when using computers. Computer users tend to rely on acquired skills, even when they are aware that they could learn more efficient procedures for achieving the same results (Cahoon, 1998) . This might also account for Internet users. People learn by trial and error, but when they more or less achieve the goals they had in mind, people will persist in making the same mistakes online. This will certainly be the case when there is no one around to point out mistakes.
Content-related skills do not grow at all with years of Internet experience and number of hours spent online weekly. This further enervates the assumption that with the passing away of seniors the Internet skill problem will solve itself. Especially regarding information and strategic Internet skills, it is educational level of attainment that is most relevant. These skills strongly relate to the possession of general intellectual skills that do not gain from long or heavy Internet use.
Gender did not reveal any differences. Because education plays such a significant role when considering Internet skills, the lack of significant results for gender can primarily be explained by the fact that, in the Netherlands, to a large extent gender differences within education have disappeared.
Limitations
The studies discussed provide a comprehensive overview of the Internet skill levels of different segments of the Dutch population and reveal that basic assumptions concerning Internet skills should be carefully reconsidered. The measurement of these skills, however, was limited to informationrelated activities. Although these activities remain the most widely used (Witte and Mannon, 2009) , the communication capacities of the Internet have gained considerable attention over the last few years. Communication Internet skills were not measured because this would have made the performance tests, which already required 1.5 hours of the subjects' time, an unrealistic effort. In addition, content creation and sharing have also been ignored. We suggest that information and strategic skills are crucial for these activities even more than for information retrieval. Active participation and user-generated content require a high level of Internet skills. Both limitations are something that future research should consider in developing operational definitions and measurements of skills related to communication, interaction and peer-to-peer networking on the Internet.
We do not know whether the observed differences between the explanatory variables and the two types of Internet skills also account for the more traditional media. Further research should answer this question by adding comparable skills performance tests of the use of other media than the Internet. A comparison of the results of all these tests could show us whether the use of the Internet makes a difference and whether Internet use aids us in achieving better information and better test results or if it introduces another barrier because many people do not master the special skills required for appropriate use of the Internet. Our assumption would be that, while computers and the Internet make things easier because they enable systematic information retrieval from innumerable sources simultaneously, finding information in a traditional library might be more difficult for inexperienced information seekers than finding the same information on the Internet using a 'simple' search engine. On the other hand, computers and the Internet make the content-related Internet skills more difficult because they assume a number of new medium-related skills to start with. This introduces yet another barrier in addition to the skills of reading and writing. Furthermore, computers and the Internet require particular contentrelated skills that are somewhat different from those required for the use of traditional media. Otherwise, one will make wrong selections based on information sources, make wrong decisions trying to achieve particular aims, or drown in the wide ocean of information provided by the digital media. All four skills taken together probably make the gap between people with different educational, and age backgrounds larger for the new media than for more traditional outlets. Add the homepage to the favourites (or bookmarker). 1.7: Use the search engine using the keyword 'save-as-you-earn deduction'.
Open the third search result of the search assignment.
Assignment 2. (max. 8 minutes)
2.1: Go to the Child care allowance website: www.toeslagen.nl/reken/kinderopvangtoeslag/.
Complete the fields using the information given. Imagine. . . From March the 7th through the13th of next year you are planning a trip to London with your partner. You would like to book two tickets from a nearby airport (in the Netherlands) and a hotel in the centre of London. Find out how much this would cost using the Internet, aiming to identify the cheapest options. Consider flight, hotel and travel expenses to and from the airport in London.
List of Assignments in Study 3
Operational Internet skills Assignment 1 (max. 12 minutes)
1.1: Go the website of the RIVM (www.rivm.nl). Go to the homepage of the RIVM website in the new opened window. Go to the homepage of the RIVM website in the original window. 3.3: Perform a search on the ZonMW website with keyword 'infectie'.
Open the first search result. Open the fourth search result. Imagine. . . Your mother is 82 years old. Lately, she has been suffering from dementia and impaired hearing. You decided to find a homecare organization in the city of Enschede that has a special caring program for these complaints. You also would like the organization to organize daily activities for seniors. Use the Internet to find a homecare organization in Enschede that meets your demands.
